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Writing and Evaluating the Laboratory Report 
All too o~en the time-consuming 
duties of classroom instruction cause 
laboratory evaluation to take on a 
minor role. Publishers also have added 
to this dilemma by burgeoning the 
market; with fill-in-the-blank type 
laboratory manuals. 
This paper shows how proper ori-
entation of the student in his labora-
tory reporting encourages communi-
cation skills that include the ability 
to interpret, analyze, and transmit 
facts and ideas graphically and in 
writing. 
A cognitive approach to the evalu-
ation of these communicative skills 
may not eliminate paper grading but 
it will do much toward making it 
briefer and more productive. 
All too often the time-consuming 
duties of classroom instruction place 
evaluation of student laboratory re-
ports in a minor role. Publishers also 
have added to this dilemma by flood-
ing the market with fill-in-the-blank 
type laboratory manuals. In a recent 
report prepared by the Advisory 
Council on College Chemistry, the 
pros and cons of omitting laborator-
ies and substituting movies in a be-
ginning level chemistry course were 
debated. According to the report, the 
main reason for dropping the lab-
oratory aspect of the course was the 
rising cost of equipment and sup-
plies.1 
To omit or deemphasize the time 
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spent in the laboratory, however, will 
alienate many students from ( an es-
sential) cognitive approach to learn-
ing. Therefore, I believe that the lab-
oratory should reflect four basic 
learning situations: 
1. The scientific method of prob-
lem solving. 
2. Functional utility of the ap-
paratus used. 
3. Leaming of principles by ap-
plication. 
4. Formal or informal reporting 
of tasks performed. 
The evaluation of reports is of ex-
treme importance in making the above 
aspects of instruction effective. Un-
less the marking is done as carefully 
and objectively as possible, the stu-
dent may be misled and actually mis-
informed. 
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Much of the effectiveness of formal 
education rests 'Upon the standards 
required in reporting. Employers 
stress the importance of communica-
tions and often are ineffectual in 
finding articulate employees especial-
ly for the liaison-type jobs. "The most 
thorough approach to this type of 
instruction should be found in science 
courses which require reporting of 
laboratory work.''2 This includes not 
only the write-up of the basic "ex-
periment" projects, but, as the stu-
dent progresses, it embraces papers 
on design problems, research studies, 
and field studies. 
This training can be structured so 
that the form and style of reporting 
can be mastered by the student very 
early. The author had junior high 
students handing in formal reports 
of their kitchen laboratory projects. 
Each student had at least one placed 
in a permanently bound book at the 
school library, which meant a great 
deal more to the student than a score 
for an objective fill-in-the-blank tear-
out page from a manual. 
"The Suggested Standards for Lab-
oratory Reporting" included here are 
intended for student orientation; they 
follow accepted patterns of report-
ing. They are designed to correct 
common deficiency in student work, 
insufficient ,attention to detail. The 
standard used should direct attention 
to the importance of detail as well 
as the importance of drawing the log-
ical conclusions. 
As a general rule, the report should 
be written in the past tense and in 
the third person. It should be imper-
sonal throughout; personal pronouns 
must be avoided. The report must be 
complete in itself so that it can be 
followed by a reader without exten-
sive knowledge of the procedure 
under consideration. 
Other specifications applicable to 
report writing are : 
1. Write with blue or black ink or 
use a typewriter. 
2. Use 8¼ x 11-inoh paper (ruled 
paper for hand printing). 
3. Write on one side of the paper 
only. 
4. Draw all illustrations, circuit 
diagrams, and curves neatly and 
carefully. 
5. Letter or type all information 
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on drawings, circuit diagrams, 
and curves. Do not mix lette ring 
styles. 
6. Assemble the sheets in the order 
given in the following report 
outline. Submit the material in 
a standard report folder with 
the brads inserted through the 
back cover only, with the heads 
on the outside. 
7. Curves. All curve sheets should 
conform to the following speci-
fications: 
a. Use "twenty to the inch" co-
ordinate paper, 8½ x 11 
inches, for rectangular plots. 
b. Plot in the first quadrant 
where only one quadrant is 
needed. 
c. In general, make the axes in-
tersect within the second part 
of the paper. Leave the curve 
sheet margins blank. 
d. Plot the independent variable 
as abscissa and the dependent 
variable as ordinate. 
e. In general, start the scale of 
of the dependent variable, 
but not necessarily the scale 
of the independent variable, 
at zero. 
f. Choose scales that are easy 
to use and that do not allow 
points to be plotted to a great-
er accuracy than that justi-
fied by the accuracy of the 
data. 
g. Indicate points plotted from 
data by visible dots or very 
small circles. 
h. Draw a smooth average curve 
through the plotted points ex-
cept in cases in which discon-
tinuities are known to exist. 
Use a French curve in draw-
ing the curve. 
i. Place a title containing all 
pertinent information on each 
curve sheet. The title should 
be lettered or typed. Label 
the axes and show the units 
in which they are marked. 
j. Draw only related curves on 
the same sheet. 
k. Insert curve sheets in the re-
port so that they can be read 
from the bottom or right side. 
I. Use ink or ballpoint for every-
thing on the sheet except the 
curves themselves; these 
should be drawn with a col-
ored pencil. 
In order to insure a rapid impartial 
evaluation of reports, the author uses 
the following method. A rubber stamp 










The Laboratory Report - A report on 
each experiment must be prepared 
by the student and must be sub-
mitted at the beginning of the next 
laboratory period: Each report 
mus-t include the following: 
Title Page - This page will include 
the title of the experiment, num-
ber, the date of preformance, and 
laboratory section. 
Object - A statement of objectives or 
pmpose of the experiment. 
Theory - A detailed statement of the 
theories involved in the experiment 
including the derivation of any 
mathematical relationships that are 
used. ( Include Source, Title, Page, 
Author of reference.) 
Procedure - A complete statement of 
the procedure followed in the ex-
periment. If there is an alternate 
procedure, it should also be stated 
and the choice of method should 
be justified. 
Data - This must include all record-
ed observations of the experiment 
and not just selected data such as 
averages or differences. Data should 
be concise, diagrams clearly la-
beled, and show all units. 
Results and Calculations - A sum-
mary of results in tabular or graph-
ical form with an indication of the 
accuracy achieved. 
Conclusions - A discussion of the re-
sults which should include all of 
the following: 
l. The degree of success in achiev-
ing the objectives of the experi-
ment. 
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2. A statement of conclusions of 
generalizations which can be 
drawn as a result of the findings. 
3. A complete discussion of the 
causes of any irregularities or er-
ors. 
4. A comparison of the method 
used with other available meth-
ods. 
5. Any suggestions for improvement 
of apparatus, method, or results. 
At the beginning of the laboratory 
period the instructor checks each stu-
dent's laboratory report to see if it 
contains title page, object, theory, 
and procedure. If the above -prereq-
uisites are in order, the report is then 
stamped. This is also an excellent time 
for the laboratory supervisor to ask 
the student questions concerning the 
experiment. 
The report can be graded on a 
fifty-point basis. 
Accuracy of D (deductions) 10 points 
A. Theory. A comprehensive but 
brief description of the pro-
cedure should be given. 
B. Procedure. Specific method of 
mechanical operation may be 
necessary to assure validity or 
accuracy of test data; it is im-
portant that the essential de-
tails be included in the de-
scription. The enumeration 
and detailed description of 
routine mechanical operations 
and their sequence-such as 
closing switches, reading in-
struments, turning knobs, and 
so forth-should be avoided. 
Accuracy of R (results) 10 points 
In an industrial report this would 
be the most important section of the 
report. In a learning situation stress 
in this area is not so great. It is more 
important that the student realize 
why his results lacked accuracy or 
why he failed to gain the expected 
results. 
Method (of investigation) 10 points 
A. Data. The observed data and the 
calculated data should be pre-
sented in tabular form. If the 
observed data require correc-
tion, these should be made be-
fore tabulation. 
B. Results and Calculations. This 
section should consist of a 
sample of a complete calcula-
tion of each type involved in 
the determination of calcu-
lated data and the solution of 
problems. When a succession 
of calculations is in order to 
reach a final result, the same 
set of observed data should be 
used to carry through the suc-
cessive sample calculations; 
the same sample figures that 
are selected from a data col-
umn should be used in all cal-
culations involving that set of 
data. 
Conclusion 10 points 
This is the most important section 
of the report. The instructor may wish 
to allot more than 10 points to this 
area•. Part of the discussion should 
deal with the accuracy or reliability 
of the results. It is suggested, where 
applicable, that this section consist 
of the following: 
1. Errors resulting from the ne-
cessity of neglecting certain 
factors because of physical lim-
itations in the performance of 
the test. 
2. Errors in manipulation. 
3. Errors in observation. 
4. Errors in instruments. 
An important part of the discus-
sion should be a comparison of the 
results obtained with those which 
would reasonably have been expected 
from a consideration of the theory in-
volved in the problem. Whenever the 
theory is apparently contradicted, the 
probable reason should be discussed. 
When results are given in graphic 
forms as curves, the shape of each 
curve should be carefully explained. 
Such an explanation should state the 
causes for the particular shape the 
curve may have. Also, any original 
conclusions, suggestions for improve-
ment of appartus, method, or results, 
drawn as a consequence of the labora-
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tory procedure, should be included in 
this section. ( Suggestions for improve-
ment: This item can be a challenge 
for the best of students. Improve-
ment requires the writer to hypothe-
size, discriminate, organize, and re-
classify existing methods. This level 
of performance is very seldom re-
quired in a learning situation.) 
Mechanics 5 points 
Grammatical convention should be 
carried over from the students' com-
munication courses. Forms of dis-
course such as argumentation and ex-
position would not be considered in 
this evaluation, although they are im-
portant to the communicative value 
of the report. 
Mechanics penalizes the student for 
such troublesome problems as: 
a. Misspelled words, punctuation 
and capitalization. 
b. Verb-subject agreement and 
noun-pronoun agreement. 
c. Sentence structure, consistent 
tense, and consistent voice. 
Form 5 points 
This includes the format of the lab-
oratory report. Such items as utiliza-
tion of the suggested standard and 
properly citing of literature should be 
included here. 
Since knowledge is much more than 
rote memory of an organized body of 
facts, students should be guided by 
means of the laboratory report to cor-
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relate fact with theory. To function in 
society the student of any discipline 
will need to select, compile, and use 
technical information from references 
such as textbooks, procedural outlines, 
and handbooks. He will be required to 
analyze and interpret information ob-
tained from precise measuring and 
recording instruments or tests. The 
communicative skills of individual 
students must include the ability to 
analyze and transmit facts and ideas 
graphically or orally. All this is pos-
sible in a well conducted laboratory 
experience wkch is formally report-
ed and evaluated. 
FOOTNOTES 
1. Advisory Council on College Chemistry, 
Teaching Aids Programs, Serial Pub-
lication Number 28, Palo Alto, Cali-
fornia, 1967. 
2. U.S. Government Printing Office, Tech-
nical Education Program Series No. 5, 
Chemical Technology, Washington, 
D.C., p. 19, 1964. 
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